CLAIMS 



What is claimed is: 



1 >1\ A COFDM demodulator, comprising: 

1 2 a f^st Fourier transform circuit for analyzing a received signal in a window 

1 3 corresponding to one symbol, each symbol carrying several phase and amplitude modulated 
4 carriers, some of whi\h, shifted in frequency in a predetermined way from one symbol to the 

ifiA next one, form pilots; 

a bidimensWial filter for interpolating, from anchors corresponding to the pilots 
such as received from several consecutive symbols, the distortion undergone by each carrier; 




means for correcting window shifting with respect to an optimal position; and 




means for correcting each distortion according to window shifting corrections 
\Qki performed respectively for the Wmbol associated with the distortion and for the symbols 
l ]H associated with the anchors used to\nterpolate the distortion. 

The demodulatorvof claim y J // wherein the means for correcting the window 
shifting comprise a phase-locked loom synchronized on a correlation signal obtained by a 
|H correlation product between the received\signal and this same signal delayed by one symbol, 
f\ each symbol being preceded by a guard interval corresponding to a copy of the end of the 
"T* symbol. 



1 

2 
3 
4 
5 
6 



s^5. The demodulator of clainjM^ wherein each distortion is, in the frequency 
field after Fourier transform, a weighted sum of two anchors of the same position in a preceding 
symbol and in a following symbol, to which anchors have been added respective phases 
corresponding to the shiftings undergone by the analysis, window for the preceding and following 
symbols, and to which anchors has been subtracted a\phase corresponding to the shifting 
undergone by the analysis window for the symbol associatedWith the distortion. 
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A COFDM demodulator with fast Fourier transform (FFT) analysis 
window displacement compensation, comprising: 

a reconstruction circuit configured to receive radio-transmitted signals in a 
window corresponding to one symbol, the symbol carrying a plurality phase and amplitude 
modulated carriers, one or more of the carriers are shifted in frequency in a predetermined way 
from one symbol to tnk next symbol and form pilots, the reconstruction circuit configured to 
extract the symbols and convert the symbols into digital signals; 

an adjustment circuit and an associated phase-locked loop (PLL) circuit 
configured to receive the digital signals and determine and readjust the position of the 
corresponding windows; 

an FFT circuit configured to perform a fast Fourier transform with the windows 
and output a transformed signal including complex coefficients; 

a conversion circuit configured to receive a position signal from the PLL and to 
output a conversion signal that is corrected for distortion; 

a distortion interpolationVircuit configured to receive the transformed signal and 
the conversion signal and to provide an interpolated distortion signal; and 

a correction circuit configured to receive the interpolated distortion signal and to 
output a corrected complex coefficients signaL 



7. 



The demodulator of clainL4; further comprising a delay circuit coupled 
between the FFT circuit and the correction circuit and coupled in parallel with the distortion 
interpolation circuit. 




The demodulator of claim^4^wherein the PLL is configured to be 
synchronized on a correlation signal obtained by a correlation product between the received 
radio-transmitted signals in a window and this same signal delayed by one symbol, each symbol 
being preceded by a guard interval corresponding to a copy of me end of the symbol. 
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The demodulator of claim^Kwherein the PLL comprises an accumulator 
that outputs the Absolute position of the window with respect to a corresponding symbol. 
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The demodulator of clainj^wherein the conversion circuit is configured to 
convert the absolute position received from the PLL into a form that is usable by the distortion 
interpolation circuit. 

\ I 

The\demodulator of claiin>r wherein the PLL is configured to control the 

adjustment circuit. 



The demodulator of clain^wherein the interpolation circuit comprises: 
first, second, andthird anchor input registers coupled to a first multiplexer; 
fourth, fifth, and sixth anchor input registers coupled to a second multiplexer; and 
first and second multipliers each having inputs coupled respectively to the first 
and second multiplexers, and each further having an output coupled to a common adder. 

ft- \ '> 

1 ^JrT The demodulator bfclaim/^D wherein the conversion circuit composes: 
first, second, and third analysis window shift value registers coupled to a first 

multiplexer; 

fourth, fifth, and sixth analyses window shift value registers coupled to a second 

multiplexer; 

the first and second multiplexe\s each having an output coupled to respective 
inputs of first and second adders; 

the first and second adders each ha^jng an output coupled to respective first and 
second multipliers; 

the first and second multipliers each ha^ng an output coupled to respective first 
jind fl f tc on d polnr to cnrtesinn con vortprr . ; nnd - 
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12 the\first arid second polar-to-cartesian converters each having an output coupled 

13 to respective second inputs of the first and second multipliers of the interpolation circuit. 

1 l^f: \The demodulator of claim \PC wherein the first and second multipliers of 

2 the interpolation circuf^ comprise complex multipliers. 

The demodulator of claim^p^ wherein the interpolation circuit is 
2 configured to calculate distortion according to the following: 
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d n,k = 



1 _ A Ve-i 27lf k^ w n-s" w n) + 1 A , e j 27lf k ( w n+4-s " w n ) 

1 4 J A n-s,k e + ^ /v n + 4-s,k e 



here 



A is the received anchors, 

S is equal to (n moidulo 4 - k/3 modulo 4) modulo 4, 
n is the symbol number, 
k is the window position, 

fk is the frequency corresponding to position k, and 

w is the absolute window position expressed in time units of the associated 



window. 
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A method of fast Fburier transform (FFT) analysis window displacement 
compensation in a COFDM modulator, comprising: 

receiving a radio-transmitted Signal in a window corresponding to one symbol, the 
symbol carrying a plurality of phase and amplitude modulated carriers, one or more of the 
carriers are shifted in frequency from one sWibol to the next symbol to form pilots, and 
extracting these symbols and converting these symbols into digital signals; 

receiving the digital signals and determining and readjusting the position of the 

windows; 
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9 receiving the windows and performing a fast Fourier transform with the windows 

10 and outputting a transformed signal that includes complex coefficients; 

1 1 receiving a position signal and outputting a conversion signal that is corrected for 

1 2 distortion; 

13 receiving the transformed signal and the conversion signal and providing an 

14 interpolated signal; and 

15 receiving the interpolated signal and outputting a corrected coefficient signal. 
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Tflie method of claim^^further comprising receiving the transformed 
^2/^signal and outputting a delayed transformed signal. 

*V \ V 

\pc Thd method of claim JA, further comprising generating a phase-locked 
loop signal synchronized on a correlation signal obtained by a correlation product between the 
j received signal and this same signal delayed by one symbol, each symbol being preceded by a 
4ts guard interval corresponding to a copy of the end of the symbol. 

§== yffl The memod of claim^, comprising calculating distortion according to the 

|U following: 



= I 1 - - |A_ C , e j2 V f k(w n -s-w n ) + S ^ 



d n ,k =| ^ JA n _ s , k e J -V-— " n '+-A n+4 _ sJc e 



j^Tifk (w n + 4_ s -w n ) 
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A is the received anchors, 

S is equal to (n modulo 4 - k/3 modulo 4) modulo 4, 
n is the symbol numbers 
k is the window positionA 
f k is the frequency corresponding to position k, and 
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